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A, INTRODUGTION

1. Purpose. - The purpose of this memorandum is to facilitate
the review by higher authority of the structural, mechanical, and
electrical designs of the various features of the West Thompson Dam
and Reservoir, The basic criteria, typical design computations and
data pertinent to the design are presented herein,

2. Scope. - This memorandum covers the following structures:

Spillway weir and retaining walls; intake structure and
cut-and~-cover conduit; operating house; gates and machinery, and
electrical service.

3. Previous Reports and Revisions, - Detailed reports on the
structural; mechanical and electrical design for the spillway, out-
let works and miscellaneous structures have not been previously sub-
mitted. The latest previocus description of the proposed structures
and improvements is contained in the recommended project plan in
Design Memorandum No. 2 - General Design Memorandum, submitted 2l
August 1962 and approved 28 September 1962 and as amended in 2nd
Indorsement to OCE, dated 26 October 1962,




‘B, HYDROLOGY

ho General, - Design Memorandum No. 1 - Hydrology and Hydraulic
Analysis includes detailed hydrologic data and hydraulic reguirements
for the spillway and outlet structures. A summary of the hydrological
criteria is given below.

5.. Reservoir Storage Capacity. - West Thompson Reservoir will
contain 25,600 acre~feet of flood control storage, equivalent to 6.5
inches of runoff from the net drainage area of 7L square miles. In
addition, a small permanent pool of 1,200 acre-feet, equivalent to
0.3 inches of runoff, will be provided for recreational uses.,

6. Spillway Design Flood, =~ The composite spillway design flood
inflow hydrograph to West Thompson Reservoir has a peak discharge of
85,000 c.f.5., of which 82,000 ¢.f.s. is produced by the Th-square
mile local area below Wéstv1lle Dam, The spillway design flood was
routed through the surcharge storage above the 320 foot L~shaped side
channel spillway assuming the outlet works operable and the gates
fully open at time of maximum surcharge. The flood routing resulted
in a maximum pool elevation of 356.5 feet, m.s.l., a surcharge depth
of 1l feet and peak outflow of 63,000, c.f.s. The outlet discharge
at maximum pool stage would be about 5,000 c.f.s.

7o Top of Dam Elevation. « The top of dam elevation was deter-
mined from the followlng data: elevation of spillway crest, 3h2°5
feet, MaS.l., maximum spillway surcharge 1L,0 feet; and minimum free-
board 5.0 feet. The selected top of dam elevation is 361,.5 feet, m.s.la

8., Outlet Works, -

a, Flood Control, - The channel capacity of the Quinebaug
River through the City of Putnam, Connecticut, the principal damage
center about two miles downstream of West Thompson dam site, is esti~-
mated to be 7,500 ¢.f.s, During regulation periods, the total flow
at Putnam will consist of uncontrolled runoff from the local drainage
area supplemented whenever appropriate by regulated outflow from the
five upstream reservoirs., The normzl maximum regulated release from
West Thompson Reservoir will range between 3,000 and L,000 c.f.8. de-
pending upon the residual lecal runcff at downstream index points, A
l2-foot diameter, horseshoe-shaped conduit with three 5' x 9' gates
was found to be adequate to maintain a flow of about 3,500 c.f.s. with
a pool at an elevation that represents 20 percent of the flood control
storage. The maximum discharge will be about 5,100 c.f.s, with the
pool at spillway crest.




b. Recreation. - A concrete control weir with stop-logs
will be constructed upstream of the center flood control gate which
will automatically maintain the level of the recreation pool. The
combined length of the five stop-log openings is 30 feet which will
provide adequate discharge capacity for normal summertime flow. The
stop-logs will permit wminor adjustment of the permanent recreation
pool level,

9. Diversion, ~ The construction schedule requires that the
Quinebaug River be diverted through the flood control conduit during
~ the second construction season. A 1lO-yeasr frequency flood was
selected to determine the required height of the cofferdam. The
flood hydrograph was routed through the reservoir storage and re-
sulted in a maximam pool stage of 310 feet m.s.l., and maximum dis-
charge of 2,600 ¢.f.s. Elevation 312, m.s.l., has been selected
Tor the top of the cofferdam.

C. HYDRAULIC DESIGN

10. General. - The hydraulic design of the spillway and outlet
works 1s discussed in detail in Design Memorandum No. 1 - Hydrology
and Hydraulic Analysis. Data pertinent to-the design of the spille
way and outlet works are given in the following paragraphs.

11, Spillway. - The thickness of overburden and location of the
rock formation in the right abutment together with the natural topo-
graphy at-the dam site led to the selection of an L-shaped, side
channel- spillway. Economic studies led to the adoption of a 320«foot
spillway crest length and the corresponding maximum surcharge of 1k
feet, The shape of the ogee crest was designed for a surcharge of 11
feet which is 79 percent of the expstted maximum head. The crest
of the wéir conforms to conventional parabolic curves, terminating
in a tangent having a slope of 3 on 2 at elevation 326.75 feebt, MoS.l.

12, Spillway Discharge Channel. = A 60-foot channel width was
selected so as to fully utilize the limited hydraulic head available
and to minimize the cost of the highway bridge. The spillway channel
will have an invert slope of 8.3 percent through the overflow section,
3.9 percent for 180 feet below the spillway and 1.0 percent for the
remaining 645 feet to where the flow returns to the river, The
relatively high tailwater and rock topography obviate the need for
a stilling basin. '




13, Outlet Works. =

a., Intake. - The walls of the approach channel will terminate

in ellipbtical side curves conforming to the equation X + L

| %6.25 * &35 b
and the intake roof will be shaped to conform to the equation X

v2 : 182,25
* 50,08 = 1.

b. Gates and Transition. - A 12-foot diameter horseshece-
shaped conduit with three 5' x 9' sluice gates will be provided for
flood regulation. A L2-foot long transition will be provided be-

_tween the three gates which have a total cross section area of 135
and the conduit which has an area of 119.2 square feet. The invert
of the intske and transition sectlons will be level at elevation
292,0 feet, m.s.l. The sidewalls of the transition will converge
about 1 in 6.5 and the roof line will rise on a slope of 1 ih 1h.

c. Air Vent, - With the reservoir pool at spillway crest,
elevation 342.5 feet, m.s.l., the maximum air demand per gate will
be about 165 c.f.5. Assuming a maximum velocity of 150 feet per
second, the air vent will require a cross sectional area of 1,1
square feet per gate. The air vents to the individual gates will
~be 15 inches in diameter, shaped to prevent cavitation and will be
combined in a common riser 27 inches in dlameter, providing about
3.3 square feet. Entrance to the air vent will be in the free-
board range above maximum surcharge (elevation 356.5 feet, m.s.l.)
The junction of the individual gate air vents with the common riger -
will be at approximately elevation 307 feet, m.s.l., in order to
prevent any backflow of water from one gate passage to another.

d. Hydrostatic Pressure in Gate Passages. ~ Pressure
gradients in the gate passages have been computed for use in the -
structural design of the walls and slabs. Since the structural
criteria permits an increase of 33m1/3 per cent in the normsl
working stresses when the reservoir is at maximum surcharge level,
it was found that the governing design condition occurs when the
reservoir is at maximum surcharge with the increased working stresses
being used, Pressure gradients with conduit discharge are based on
the reservoir at spillway crest elevation. Critical points on the
pressure gradients are noted bhelows

(1) Upstream of a closed gate, the hydrostatic pressure
is equal to the static pool elevation with reserveir at maximum sur-
charge.,



_ (2) Downstream of a closed gate, the hydrostatic head
is equal to the invert elevation of the gate passage.

(3} In an open gate passage, the pressure -gradient is
dependent upcn the velocity which varies with the cross ssctional
area of the passage for the appropriate mumber of open gates.

The following table shows the elevation of the pressure
gradient for various conditions of discharge in the gate passages:

Elevation of Pressure Gradients

Upstream df Gates Downstream of Gates
Number of Open Cleosed Open Closed
Gates Open Passage Passage Passage  Passage
0 - 356.5 - 292,0
1 300.7 3565 300.3 292,0
2 301.3 356.5 300.9 292.0
3 314.9 - 31467 -

e, Stilling Bagin., « There azre no provisions for a stilling
basin as geological investigation has determined that bedrock is capable
of withstanding maximum discharge velocities.

D. GEOLOGY

1. General. ~ A detailed description of geologic conditions at
the site and a record of foundation exploration will be presented in
Design Memorandum No, 2 -~ Geology. Geologic conditions will also be
discussed in Design Memorandum No. & - Embankment.

15. Bedrock Structure. - The bedrock is largely granitized schist
and gneiss, generally hard with a highly distorted foliation dip. The
trend of the structural foliation is nearly parallel to the spillway
alignment generally N 50° to 60° W with a westerly dip of from 30° to
50°, Local variations of this structural orientation occur in areas of
intense granitic intrusion. The major joint system as measured at
limited bedrock exposures on the right abutment is N 15° to 20°W with
an easterly dip from L5° to 55°,

16. Foundation Conditions. = Explorations made in the vieinity of
the concrete structures on the right abutment indicate a highly variable
condition of weathering. The design of all footings have been established
at depths generally below the zone of most intense jointing and weathering.
Intersecting joint planes and structural foliation will govern to a large
degree the shape of structural rock excavations., Line drilling will
be effective in reducing overbreak where necessary to minimize concrete
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quantities or control the shape of rock cuts such as for the bridge
piers and outlet works. In areas of open cut excavation it is con~
sidered practical to excavate the rock to slopes of L on 1 after
removal of loose and blocky surface rock, Jointing and associated
weathering will necessitate the removal of 5 to 10 feet of rock to
obtailn a sound footing in portions of the spillway weir, In some
sections excavations will necessarily be made beyond design slopes
where prominent joints or planes of foliation are coincident with
and behind the design slopes,

High water losses during drilling and extreme difficulty
in installing pressure~testing equipment coupled with highly erratic
pressure-testing results, indicates the necessity for grouting to
reduce seepage beneath structures. & grout curtain should be
established to a depth of 0,6 of the maximum hydrostatic head. It
is estimated that properly spaced and oriented relief drains in
rock could reduce hydrostatic pressures by about LO percent. Where
concrete structures on rock require the investigation of shearing
resistance to horizontal movement a coefficient of friction of
0.6 is recormmended. In the area of the side channel spillway
where anchoring is required teo stablilize structures, the anchors
should be inclined to the east at an angle of about 50° to the
horizontal, The dry unit weight of the rock for design use if 170
pounds per cubic foot,

E, CONCRETE

17. Concrete Materials, - Concrete materials will be covered
in detail in Design Memorandum No. 7 -~ Concrete Materials.

F, STRUCTURAL DESIGN

18. Purpose. ~ This section of the design memorandum presents
the design criteria, basic data and agsumptions used in the structural
design of the appurtenant structures, A brief description of the
structures with loading conditions and assumptions used is included
to show the design procedure., Typical computations are included in
the Appendix showing the maximum conditions for the eritical structures.
Additional computations following the same procedure will be made
wherever warranted by a change in loading or a reduction in section.

19. Scope. - The structural design including stability investi-
gations of the spillway welr, liming, intake structure, conduit, service
and access bridges and access bridge abutments are included herein.



20, Desgign Criteria, -

a., General, - All working stresses conform to those
specified in the Engineering Manual EM 1110-1~2101, "Working Stresses
for Structural Design', dated 6 January 1958. Loading conditions,
design assumpitions and other design criteria are based on the following
applicable parts, in the Engineering Manuwal for Civil Works issued by
the 0ffice of the Chief of Engineers; Standard Practice for Concrete
(Part CXX, October 1953); Gravity Dam Design (EM 1110-2-2200, 25

September 58)3 Structural Design of Spillways and Outlet Works (Part
CXXIV, October 1956); Retaining Walls (EM 1110-2-2502, 29 May 1961)
and Design of Miscellaneous Structures (Part CXXIX, Chapter 2, Conduits,
Culverts and Pipes, June 19L48)., Accepted engineering practice has been
employed in cases where the Engineering Mamual for Civil Works does not

apply.

_ b. Concrete, = The following table Llists the concrete and
reinforced concrete stresses used in the design of structures.

Flexure Lbs. per sq. in.
Extreme fiber stresses in compression 1,050

(except conduit and bridges)

Extreme fiber stresses in compression 1,350
{conduit)

Extreme fiber stresses in compression ’ 1,200
(bridges) :

Extreme fiber stresses in tension ' 60

(plain concrete)

Shear - (v)

Beams - no web reinforcement 90
Beams with properly designed web reinforcement 2Lo
Footings - at critical section 75

Tower Sections at points of contraflexure
{in accordance with the recommendations for
Box Culverts - by Univ, of Illinois)



Bond - (u) Deformed bars Ibs. per sq. in.

Top bars .o o . 210
A1l others o i - . 300 '

Bearing - (fe)

Load on entire area ' ' 750
Load on one-third area or less-maximum permissable 1,125

Modular Ratio - (n)

¢, Reinforcement, -

(1) Grade and Working Stresses., - All reinforcement
in the structures, including temperature and shrinkage reinforce-
ment was designed for the working stresses of new billet steel,
intermediate grade, deformed bars which is 20,000 p.s.i, in flexural
tension. The reinforcement shall conform to the requirements of
Federal Specification QQ-S-632, Type II, Grade C and to ASTM A-305-56T,

(2) Spacing. - The clear distance between parallel
bars will not be less than 1-1/2 times the diameter of round bars
except that in no case will the clear distance between parallel
bars be less than 1 inch, or 1-1/2 times the maximum size of the
coarse aggregate.

(3) Minimum Cover for the Main Reinforcement., -

Structure Minimum Cover {(Inches)
Lower portion of gatée tower: N
Middle portion of gate tower and bridge abutments 3
Bridge decks 1-1/2
Tower superstructure and stairways 1-1/2
Interior floor slabs , 3/L
Interior girders and beams 1-1/2
Conduit ‘



The concrete covering of stirrups, spacer rods
and similar secondary reinforcement may be reduced by the diameter
of such rods,

(4) Splices. - All splices will be lapped 2L
diameters to develop by bond, the total working strength of the
bars. Splices in the main reinforcement at points of maxdmum
moment have been avoided in the design.

(5) Temperature and Shrinkage Reinforcement. - Temperature
and shrinkage reinforcement will be provided where the main reinforcement
extends in only one direction. Such. reinforcement will provide for a
ratio of steel area to concrete area (bd) of 0.002 with a minimum of
.0012 in each face up to a maximum of #6 bars at 12" cc.

d. Structural Steel, - Structural steel is designed for the
working stresses of ordinary bridge and building steel (yield point
33,000 p.s.i. mindimum) which conforms to the specifications for the
Design, Fabrication and Erection of Structural Steel for Buildings,
issued by the American Institute of Steel Construction. Basic working
stress is 20,000 p.s.i. except for bridge steel which is 18,000 p.s.i.

e. Increase in Normal Working Stresses. - Allowable working
stresses are increased 33~1/3% where wind load or earthquake forces
govern.

21, Basic Data and Assumptions, =

a. Controlling Elevations of Dam and Appurtenant Structures

(m.Solo) -

Top of dam 361.5
Spillway crest : 3lh2.5
Maximum water surface just
upstream at spillway weir " 356.5
Elevation of conservation weir 303.0
b. Loads. -

(1) Dead Loads. = The following unit weights for
materials were used:

MATERTAL " UNIT WEIGHT (1bs/cu. ft.)

Dry Saturated Moist Submerged

Rockfill . 120 - - 78

'



MATERTAL : E - UNIT WEIGHT (1bs/cu. ft.)

Dry Saturated Moist Submerged

Compact Pervious Fill & . |
Gravel Bedding 135 147 12 85

Compact Impervious Fill 130 145 140 83
Concrete (Plain & Reinforced) - 150
Steel L9o

(2) Live Loads. = The following live loads have been used:

Water - 62,5 1bs. per cu. ft.

Wind “ , 30 lbs. per sg. £t.
Equipment as furnished by manufacturer
Snow 1O 1bs. per sq. ft.
Intake Tower Operatlng Room
floor slabs 500 lbs. per sq. ft.
Intake Tower Operating Room .
floor beams 150 1bs. per sq. ft. plus gate
: leaf load

c. BExternal Water Pressure, ~ In cases where hydrostatic
pressure affects the design of a structure, it has been assumed to
act over the entire area in question under the full head available,
Specific uplift assumptions for each structure are described as each
structure is treated separately.

d. DFarth Pressure. - Farth pressures used against the gate
tower, intake structure and bridge abutment have been determined in
general in accordance with EM 1110~.2-2502, Retaining Walls. Inasmuch
as these structures are relatively rigid, the "at rest" pressures
have been used in some cases and will be discussed in the description
of each structure where used., Pressures against the conduit due to
embankment fill have been determined by methods outlined in Part CXXIX,
Chapter 2, Conduits, Culverts and Pipes, using Condition II.

e. Barthquake Forces, = Structures where earthquake is
a factor such as the gate tower have been investigated for an earth-
quake shock of 0,05g. Stability investigations of the gate tower
considered earthquake forces applied with the pool at spillway crest
elevation by Savages virtual mass method.

f. Ice Pressure, - Horizontal forces due to the expansion
of ice have been considered in the design of the conservation pool
weir and a force of 6,000 # per linear foot has been applied to the
top of the welr.

10



g. Wind Pressure. - A wind pressure of 30 pounds per
square foot has been used in the design of the gate tower. Wind
load for the service bridge and access bridge w111 be figured at
50 1bs. per sq. ft., over the projected area. '

h. Wave Pressure , = Wave pressure on the structures
is negligible and has been disregarded in the design.

i. FProst Protection, = On the basis of temperature
records and frost penetration depth curves derived by the Arctic
Congtruction and Frost Effects Laboratory of the Corps of Engineers,
a minimum frost protection cover of L feet above foundation level
has been used for structures founded on earth,

j+ Location of Resultant. - In the design of structures,
the resultant of the horizontal and vertical loads has in general
been within the middle third except on earthquake loading where it
is within the middle half,

k. Factor of Safety Against Sliding, - For the spillway
weir a factor of safety against sliding of L has been held based
on shear friction of the concrete on rock.

1. Allowable Soil Bearing. - In the design of the abut-
ment for the service bridge an allowable soil bearing value of 3
tons per sq. ft. was used.

22, Spillway Weir and Lining. =

. a., Description. - The side channel spillway has a low
ogee crest 320 feet long. A 17~0" thick lining anchored to rock
will be utilized between the spillway section and the channel bed.
Contraction joints will be provlded at approximately 25 to 30 foot
spacing.

b. Spillway Stability. = The following 1oad1ng conditions
were used in the designs

Case I, = Reservoir.empty, dead load of welr and wind
load on downstream-face.

Case II, -~ Reservoir to spillway crest ,no tailwater,
uplift varjlng from full headwater at the heel to O at the toe,

Case TII. ~ Reservoir at maximum surcharge elevation
of 3c6. S,no tailwater, uplift varying from maximum headwater at
heel to O at toe,.

AL



- Case IV, - Same-as Case IIT, except tailwater considered
at elevatlon 349.5, upllft varylng from maximuam headwater ‘at heel to
mazcirmm tallwater at toe.

CaSe IIIA. - Same as Case 171, but conszdering rock
acting with the concrete weirs -~

Case IVA. - Same as Case IV, but considering rock
acting with the concrete weir.

c. Design, - Cases ITI & IV study the effect of a high
and low tailwater elevation. Under Case ITI & IV loading, the re-
sultant force falls outside the middle half and it became necessary
to utilize rock anchors extending 10 feet into rock. Under Cases
IITA & IVA, loading, considering 3.5 feet of rock on the upstream
face actlng with the weir, the resultant falls at the mid third
point. The maximum bearing pressure was found to be 2240 1bs. per
sq. ft. under Case I loading,

d. Concrete Lining., -~ Rock anchors holding the 1'-QV
thick lining to the rock face were figured for a head of water
to the top of lining reduced by 50% because of drains into the
rock. Maximum design net head was 20 feet and required #11
anchors sunk 10 feet into rock., The concrete lining was designed
under two way action spanning between the rock anchors.

23. Gate waer. -

a. Description. - The gate tower has a gate section
containing three 5' x 9' hydraulically operated gates. The lower

portion of the tower is 21!'~6" x 30'-0" inside dimensions., At the
operating floor it is 26'-L" x 31'-10" inside dimenslons., On the
upstream edge of the tower there is a projection containing con-
crete trash piers and stop log slots. The tower is founded on
rock and will be approximately 100 feet high from top of roof to
the bottom of the foundation.

- b. Stability. - The tower was analyzed for the following
conditions of loadings :

Case T, ~ Construction condition with no earth and
wind load.

Case IL, - Normal operating condltion with pool at
spillway crest elevation of 342.5 and gates closed.
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Case TII. - Permanent pool condition with water at
elevation 305, gates closed and ice load applied. '

Case 1V, - Flood discharge condition with pool at
maximm surcharge elevation of 356.5 and gates closed,

Case V., - Case I, but with earquake load applied,
Case VI, ~ Case IT, but with earquake load applied.

Maximum bearing pressure of 8100 lbs, per sgq. ft.
occurs under Case V with earquake sast to west. The resultant
is within the middle third for all conditions of loading.

¢, OSuperstructure, - The roof is slab and beam construc-
tion and will be designed for a hO lbs, per sq. ft. live load plus
a light weight fill for drainage. The operating room floor is also
slab and beam construction using a live load of 500 lbs. per sd.
ft, as determined from the gate load for the slabs and 150 lbg. per
8q. ft. plus gate concentration lcad for the beams,

d. Tower Section. - A typical section thru the tower
at elevation 310.0 was designed using earth hydrostatic water
pressure on the outside., Concrete Stairway and platforms inside
the tower will be designed for a 100 lbs, per sq. ft. live load,

e. Base Section. - The base portion of the tower will
be analyzed as a continuous vertical frame with the top of the
walls fixed at the massive concrete in the gate chamber floor.

f. Intake Projection. = The roof of the intake pro-
Jjection was designed for a five foot differential head, The
sidewalls and-base slab were designed as a continuous frame with
50 percent of the lateral load on the sidewalls being dlstrlbuted
in each direction.

g. Concrete Trash Bars. - The trash bars will be de~'_
51gned for a head of water equal to 50 percent of the head to the
platform level.

2. Conservation Weir, = Directly upstream of the intake
tower i1s a small conservation weir which regulates the conservation
pool. This structure will be designed as a U section except for
the end wall which will be designed lateraly to the slde walls.

An ice thrust of 6000 1bs. per linear foot will be applied at the
level of the weir.
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25. Condult

a. Descr:.Et:Lon° ~ The conduit w111 be a 12'-0" horseshoe
type section approximately 200 feet long. Construction joints will
be spaced approximately every 20 feet, The conduit will be totally
in rock cut for its full length and a load factor of 1,0 has been
uged in computing the weight of fill on the roof. As the rock appears
to be of good quality, the roof has been computed as an arch with
gpringing points at mid height. The lower half of the conduit has
been computed for hydrostatic head only assuming the sidewalls anchored
at the springing point of the arch above.

b; Loading« - The arch roof was designed for the following
two conditions of loading:

Case I. - Rapid drawdovmn from spillway crest with 100%
of weight of earth saturated to spillway crest and moist above.
Horlzontal loading taken at 50% of the above.

’ Case II. - Water at spillway crest elevation with 100%
of weight of earth submerged to spillway crest and saturated above.
Lateral pressures taken at hydrostatic pressure plus 50% of weight
submerged to crest plus 50% of welght saturated above.

26, Conduit Outlet. - The outlet sidewalls and apron will be
1'-0" thick slabs anchored to rock., The design will be similar to
the lining at the spillway. Drains drilled inte the reock to re-
lieve hydrostatic flow will be considered as reducing the head by
50 percent. There is also a gravity type headwall to retain the
£411 of the dam, The headwall will be degigned in accordance with
EM 1110-2-2502, titled Retaining Walls,

27. Service Bridge, - The service bridge is a single 60 foot
span bridge supported on-the gate tower and an abutment at the top
of the dam.. The bridge deck of reinforced concrete will be carried
on two welded plate girders. The clear distance between curbs is
10 feet and the bridge was designed for H20 loading. Girders are
designed for composite action using welded steel shear conmectors.
The abutment at the top of the dam is a Tee shaped section designed
for unbalanced earth loading. Provisions will be made- to allow for
some verticsl and horizontal movement after the abutment and bridge
are constructed. The maximum bearing pressure is 1,600lbs. per 5q.
ft. which is under the allowable value of 5,000 1bs. per sq. £t,

28, Access Bridges - The access bridge is a single 115.0'span
having 5 welded steel girders at 8'~0" c.to ¢. The deck will be of
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reinforced concrete 30'-0" between curbs and 37'-8" out to out of
concrete. The bridge has been designed for an H20-516-UlL loading
in accordance with the AASHO. Railing for this bridge as well as
the service bridge will be of aluminum.

'G. MECHANTCAL DESIGN

29. General. - Gates; hydrauviic operating equipment, crane,
and diesel electric standby unit will be housed in the operating
tower. General arrangement of the mechanlcal equipment is shown
on Plate No. 8-6,

a., Gates, - The flow through each conduit will be con-
trolled by a 5'-0" x 9'-0" cast-iron hydraulically operated slide-
type service gate. The gates are designed to withstand a hydro~
static head of 65 feet. The normal maximm operating pressure of
the hydraulic system will be approximately 1000 pes.i.

b. Gate Control. -~ Each of the gates will be controlled
by a four-way balanced piston valve located adjacent to the pumps.
4 motor-driven high pressure rotary pump will supply oil to the
gate operating cylinders and a spare unit will be provided to
insure continuous operation in the event of failure of the service
purp. The entire system will operate full of oil at all times,
and a small oil tank will be installed beneath each pump to act
as a reservoir to insure an adequate supply.

c. QGate Hangers, = Locking of the gates at the fully
open position will be accomplished by a semi-automatic gate hanger
. mounted on the ceiling of the gate chamber., .This hanger auto-
matically holds the gate open until manually released. A shear
pin is provided to protect the hanger from damage if the oil
pressure is applied without releasing the gate hanger lock,

d. Gate Position Indicators., - Gate position indicators
will be provided at both the gate chamber and pump room floor levels,

e, Crane. - A five ton bridge crane W1th hand chain
propelled bridge and hand chain propelled trolley, with motor
operated hoist will be installed in the operating room. The hoist
will be used to service the gates and other eguipment and will
have sufficient-hook travel to reach to the bottom of the service
well where it can pick up the gates,

f. Heating, - A warm air furnace located in the operating
room will maintain a 50 degree temperature in the room,
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g. Diesel Electric.Standby Unit. - A diesel driven elec-
trie generating unit will be located in the operating room, This
unit will furnish emergency serv1ce for the hydraulic pump and the
lighting system,

H, ELECTRICAL DESIGN

30.. Electric, Service.. - Electric service will be obtained from
the Comnecticut. Light and Power Company. Secondary service for the
flood. control tower and the utility building will be 120/208 volts,
3 phase, L wire, A0 cycles, Service for the operators quarters will
. be 120/208 volts, 31ngle phase, 3 wire, 60 cycles and will be separately
metered,

31. Secondary Distribution System. - The operator's quarters
will be served overhead. The flood control tower and the utility
building will be served underground from a cormon transformer bank.

32. Emergency Diesel Engine - Generator. = A non-automatic,
battery started,; diesel engine-generator unit will be installed in
the flood control tower together with & conbrol panel for generator
control and 'a 3 PDT switch to transfer the flood control tower and
wbility building to either the utlllty company* s service or to the
emergency generator.

33. Interior Wiring Systemss - Conductors in the tower and
portions of tThe utility building (heater room and vault), will
have heat and moisture resisting type insulation and Will be in~
stalled in steel conduit. Wiring in the remaining portions of the
utility building and in the operator's quarters will be nonmetallic
sheathed cable. :

3., Communication System. = Ducts or conduits and pull boxes
will be installed for use by the local telephone company in providing
service to the tower, The local telephone company will provide ser-
vice to the utility building and operator's quarters.

'8

35, Lightning.Protection. = Air terminals will be located ai
the top of the tower and will be connected to down leads on the ex-
terior of the structure. The down leads will be connected to ground
rods placed in undisturbed earth near the base of the tower.

. 36; Grounding System. - The electrical grounding system for
equipment in the tower will be connected to ground rods placed in
undistrubed. earth near the base of the tower., The grounding system

16



in the tower, utility buildifig and the operator's quarters will
be connected to the water supply service. The neutral of the
120/208v secondary system will be comnected to theé’ grounding
system of each building.,

37. Electrical Load-Data., = S Estimated
Maximum
Flood Control Tower = - Connected Demand
2 Gate pump motors @ 10 hp 20 hp 10. kva
1 Crane @ 10 hp 10 hp -
Lighting, recept. & misc. : 6 kva, i kva
Utility Building 1l kva 8 kva
22 kva

Since the operator's quarters will not be connected to
the emergency generator, its load need not be considered.

The largest motor the emergency generator will be re-
quired to start is the 10 hp gate pump motor. Basing the generator
size on the nearest standard size to l times the kva of the largest
motor (4 x 10 = L0 kva}, a 37.5 kva, 30 kw generator will be used.
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